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B4-1
STRATIGRAPHY, STRUCTURE, AND PLUTONISM IN THE WISCASSET-DRESDEN REGION OF
MID-COASTAL MAINE
By
David P. West, Jr., Dept. of Geology, Middlebury College, Middlebury, VT (dwest@middlebury.edu)
Cailey B. Condit, Dept. of Geological Sciences, Univ. of Colorado, Boulder, CO (cailey.condit@colorado.edu)
INTRODUCTION
This field trip provides an opportunity to explore deformed and metamorphosed stratified rocks within four
different lithotectonic terranes exposed in Wiscasset-Dresden region of mid-coastal Maine. Each of these terranes
(Falmouth-Brunswick sequence, Casco Bay Group, Fredericton belt, and Passagassawakeag Gneiss) contains
complexly deformed rocks that have been metamorphosed to amphibolite facies conditions. Additionally, a wide
variety of plutonic rocks can be found in the study area and they not only provide information on the tectonics of the
region during magma generation, but their varying relationships to overprinting deformational and metamorphic
events provide important constraints the nature and timing of these events. At least four phases of deformation are
recorded by rocks in the field area and they reveal a complex history of evolving tectonic activity from Late Silurian
through Mesozoic time.
The groundwork for this field trip was laid by previous workers who mapped the spatial distributions of the
various rock types and described their relationships to one another. Hatheway (1969), as a part of his Ph.D. research
at Cornell University, was the first to describe many of the rocks visited on this trip. Although never formally
published, he provided the first bedrock geologic map of the area (the old Wiscasset 15’ quadrangle at a scale of
1:62,500). Subsequent 1:24,000 scale mapping by Hussey (1992) in the Westport 7.5’ quadrangle (southern-most
part of this field area) and reconnaissance mapping by Newberg (1992) in the Wiscasset 7.5’ quadrangle provided
additional details. Much of this work was summarized and discussed in detail in association with the Maine
Geological Survey’s publications on the bedrock geology of the Bath 1:100,000 quadrangle (Hussey and Marvinney,
2002; Hussey and Berry, 2002). Finally, Grover and West (2014) and West (in press) have recently mapped the
East Pittston 7.5’ quadrangle (northern part of the present study area), and Wiscasset 7.5’ quadrangles, respectively.
Please note that many of the stops on this field trip are located on private property, and arrangements to visit
these sites apply only to this specific trip. Later access to these locations is not implied and future visits will require
permission of landowners prior to visiting. Also note that several of the field trip stops are along busy highways and
so please be extremely careful of speeding traffic.
GEOLOGIC SETTING
The stratified rocks exposed in the area of this field excursion can be divided into four tectonostratigraphic
sequences based on similarities in the ages and types of rocks exposed within each belt (Fig. 1). From west to east
these include (1) Ordovician metasedimentary and metavolcanic rocks of the Falmouth-Brunswick sequence
(Nehumkeag Pond Formation), (2) Ordovician metasedimentary and metavolcanic rocks of the Casco Bay Group
(Cape Elizabeth Formation), (3) Silurian metasedimentary and metavolcanic rocks of the Fredericton trough
(Bucksport Formation), and (4) enigmatic rocks of uncertain age of the Passagassawakeag Gneiss. A summary of
each of these belts is provided below, but the reader is referred to Hussey and Berry (2002), and Hussey et al. (2010)
for the details of rock types present, constraints on protolith ages, and interpretations of the contact relationships
between the different belts. Hussey et al. (2010; 2016) and Hussey (2015) provide a discussion of possible tectonic
environments associated with the original formation of the stratified rocks in an actively evolving early Paleozoic
oceanic setting between Laurentia on the western side and Ganderia on the eastern side (directions relative to present
day coordinates).
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Figure 1 (previous page). Generalized geologic map of the field area based on the work of Hatheway (1969),
Osberg et al. (1985), Hussey (1992), Hussey and Marvinney (2002), Grover and West (2014), and West (in press).
Subsequent to original deposition of these stratified rocks, convergence between Laurentia and Ganderia in Late
Silurian time led to the collision of these crustal blocks, with the intervening sedimentary basins and volcanic
arc/back arcs becoming deeply buried, complexly deformed, metamorphosed, and periodically intruded by magmas.
Evidence for at least three episodes of ductile deformation are present in the study area, and all the stratified rocks
have been metamorphosed to amphibolite facies conditions. Additionally, a diverse range of intrusive rock bodies
can be found in the study area – diverse both in terms of their original igneous rock compositions and their
relationships to overprinting deformational and metamorphic events.
Following the initial largely orthogonal juxtapositioning of the various terranes in Late Silurian-Early Devonian
time, tectonic stresses evolved into a more transpressional regime and this resulted in widespread dextral shear
deformational features associated with the development of the Norumbega fault system (see Ludman and West,
1999; Kuiper, 2016; Swanson, this volume). The last stages of tectonic activity recorded in the bedrock involve the
development of two significant high-angle brittle faults that likely formed during Mesozoic time.
Tectonostratigraphic Belts
Falmouth-Brunswick sequence
Metamorphosed Ordovician aged sedimentary and volcanic rocks of the Falmouth-Brunswick sequence in the
northern part of this field trip (Dresden area) are represented by the Nehumkeag Pond Formation. The FalmouthBrunswick sequence, first introduced by Hussey (1985) for gneissic rocks exposed along the northwestern margin of
Casco Bay, was previously included in the Casco Bay Group (Hussey, 1988). Hussey and Berry (2002) later
separated these rocks from the Casco Bay Group and lithologies correlated with the Falmouth-Brunswick sequence
have now been mapped continuously from Falmouth to just north of Brooks, Maine – a distance of over 125 kms.
All of the units included within the Falmouth-Brunswick sequence have been interpreted to represent deformed and
metamorphosed rocks associated with Ordovician volcanic arc activity built upon a crustal fragment of non-North
American affinity (the FBCB volcanic arc complex of Hussey et al., 2010, built on a Ganderian crustal fragment).
The Nehumkeag Pond Formation is dominated by felsic gneisses and granofels, but locally mappable members
include amphibolite, pelitic schist, rusty schist, and impure marble (e.g., West et al., 2010; Grover and West, 2014).
Hussey at al. (2010) report a U-Pb SHRIMP zircon age of 472 ± 7 Ma obtained from a felsic gneiss collected from
the Nehumkeag Pond Formation in the Brunswick 7.5’ quadrangle. These authors interpret this age to reflect the
timing of felsic volcanism and thus reflective of the original depositional age of protoliths of the FalmouthBrunswick sequence. They were subsequently all metamorphosed to high grades.
Casco Bay Group
The Casco Bay Group consists of a conformable sequence of metavolcanic and metasedimentary units of
Middle to Late Ordovician age. Although not all of the individual formations are present everywhere along strike,
rocks assigned to the Casco Bay Group can be found continuously along a 150 km long northeast-trending belt
extending from the Portland area to the south, through to just south of Bangor (see Osberg et al., 1985). All of the
rocks of the Casco Bay Group have been interpreted to represent volcanism and sedimentation in a back-arc tectonic
setting on Ganderian crust (West et al., 2004) and represents a continuation of the FBCB arc volcanism and
sedimentation (Hussey et al., 2010; Hussey, 2015).
In the immediate area of this field trip, only the Cape Elizabeth Formation of the Casco Bay Group is present. It
is a metasedimentary unit dominated by interbedded mica schist and quartz-feldspar rich granofels. In the area
between Bath and Brunswick, many of the rocks of the Cape Elizabeth Formation have been extensively migmatized
and intruded by granite dikes and sills. Hussey (1992) has mapped thin (< 50 meters) but persistent amphibolite
units within the Cape Elizabeth Formation in the Westport quadrangle (seen at Stop 2) and these horizons can be
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traced further north into the Wiscasset quadrangle (West, in press). The metavolcanic Spring Point Formation
conformably overlies the Cape Elizabeth Formation, and further north along strike in south-central Maine a 469 ± 3
Ma U-Pb zircon age from felsic volcanic rocks in this unit (Tucker et al., 2001) support a Middle to Late Ordovician
age for the Casco Bay Group.
Passagassawakeag Gneiss
Adjacent to the Cape Elizabeth Formation and repeated by folding to the east lies an enigmatic belt of strongly
deformed, sillimanite + K-feldspar grade metamorphic rocks that we correlate with the Passagassawakeag Gneiss
(originally defined by Bickel, 1976 in the Belfast area). Osberg et al. (1985) show this belt of rocks as being
continuous from just south of Bangor to about 15 kilometers north of the area of this field trip. More recent
mapping shows these rocks actually extend down to the Wiscasset area (Grover, 2007; Grover and Newberg, 2016;
West, in press), and this belt of high-grade metamorphic rocks can now be shown to be continuous for almost 75
kilometers along strike. These rocks have been referred to by various names along the strike length of the belt,
including the Burketville Complex (West, 2006; West et al., 2010), and the Dyer Long Pond Complex (Grover,
2007; Grover and Newberg, 2016). Although we acknowledge differences along strike, the general similarities
compel us to refer to them all collectively as “Passagassawakeag Gneiss” following the original designation of
Bickel (1976) in the Belfast area. The current knowledge is that the rocks represent a high-grade metamorphic
complex; a continuous belt containing variable percentages of schist, sheared plutonic rocks, and migmatitic
components (seen at Stops 5a & 5b). Multiple phases of ductile deformation and high grade metamorphism have
hindered interpretations of the original protolith age and tectonic affinity of these rocks. Although the distribution
of the Passagassawakeag Gneiss has been mapped, little detailed study has been completed and its significance
remains poorly understood.
Fredericton Belt
Southeast of the Casco Bay Group and Passagassawakeag Gneiss lie metamorphosed Silurian turbidites of the
Fredericton trough. This belt of rocks extends from southern New Brunswick (Kingsclear Group) down through
southern Maine and has been interpreted to represent sedimentation in a foredeep tectonic setting (Fyffe et al., 2011;
Reusch and van Staal, 2012). In south-central Maine, these rocks are represented by the Bucksport and Appleton
Ridge formations, although only the Bucksport Formation is exposed in the area of this field trip. The Bucksport
Formation consists of interlayered biotite granofels and calc-silicate granofels and extensive exposures will be
visited at Stop 5.
Contacts between the Tectonostratigraphic Belts
Rocks of the Falmouth-Brunswick sequence and Casco Bay Group are juxtaposed along various faults and
shear zones associated with the Norumbega fault system. In the northern Casco Bay region to the southwest, this
boundary is represented by the Flying Point fault (Hussey and Marvinney, 2002), and further northeast in the
Dresden area of this field trip they are juxtaposed along the Dresden shear zone (Grover and West, 2014) and
Eastern River fault (West et al., 2010; West, in press). Hussey et al. (2010) have suggested these somewhat
similarly aged belts (~ 460-475 Ma) formed in an evolving arc to back-arc tectonic environment centered on a sliver
of peri-Gondwanan crust (FBCB arc of Hussey et al., 2010). These rocks were then accreted to the Laurentian
continental margin during the early stages of the Acadian orogeny (van Staal and Barr, 2012), and further disrupted
by later faulting associated with the Norumbega fault system (West et al., 1993; West and Roden-Tice, 2003).
Rocks of the Casco Bay Group and Fredericton Belt are juxtaposed along the Boothbay thrust fault (Hussey,
1986; Hussey and Marvinney, 2002; Hussey and Berry, 2002). This east-verging thrust places the older Ordovician
rocks of the Casco Bay Group above the younger Silurian rocks of the Fredericton belt. The thrust faulting has been
interpreted to have occurred early in the accretionary process as it appears to have pre-dated high-grade
metamorphism and the dominant folding episode (i.e., F2 upright isoclinal folds) in the region (Hussey and Berry,
2002). The Boothbay thrust likely correlates with the Liberty-Orrington thrust of Tucker et al. (2001) further to the
northeast along strike.
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The relationship between rocks of the Passagassawakeag Gneiss and surrounding rocks of the Casco Bay and
Fredericton belts is unclear, but the strong belief is that all contacts surrounding the Passagassawakeag Gneiss are
tectonic. Further to the northeast along strike, rocks of the Passagassawakeag Gneiss are found between rocks of the
Casco Bay (on the west side) and Fredericton belts (on the east side) and metamorphic discontinuities and strong
shear fabrics are observed near marginal contacts with these adjacent belts (Pollock, 2010). However, in the area of
this field trip and adjacent areas to the northeast (Grover, 2007; Grover and Newberg, 2016), rocks of the
Passagassawakeag Gneiss are found both within and to the east of the Fredericton belt. Structural relationships
associated with the Passagassawakeag Gneiss are complex everywhere along strike and clearly more detailed studies
of all aspects of this rock unit are warranted.
Plutonic Rocks
Intrusive igneous rocks in the Wiscasset – Dresden corridor can generally be divided into three general groups
based on crystallization age and their relationships to deformational and metamorphic events. These include, from
oldest to youngest:
(1) Strongly deformed, Late Silurian to Early Devonian rocks of the Blinn Hill plutonic complex and Oak
Island Gneiss. The area previously mapped as the Blinn Hill pluton (Hatheway, 1969; Newberg, 1992) has
been shown to contain three separate intrusive rock types: (1) strongly foliated to mylonitized biotite
granodiorite, (2) foliated two-mica granite, and (3) weakly to unfoliated muscovite-rich granite and
associated migmatites (Condit, 2011; Grover and West, 2014, West, in press). All of these plutonic rock
types are intrusive into Middle Ordovician meta-sedimentary rocks of the Cape Elizabeth Formation.
Tucker et al. (2001) reported a U-Pb zircon igneous crystallization age of 424 ± 2 Ma for the biotite
granodiorite phase of this intrusive complex. Condit (2011) attempted to determine the igneous
crystallization age of the foliated two-mica granite and reports a U-Pb age of 414 ±7 Ma (2 σ uncertainty)
based on 16 concordant zircon SHRIMP analyses. No attempts have been made to date the crystallization
of the muscovite-rich granite, but based on its relative lack of overprinting deformational fabrics, it is likely
Middle to Late Devonian in age. The Oak Island Gneiss of Hussey (1992) has also not been dated, but
based on structural similarities with other highly deformed intrusive bodies within the Cape Elizabeth
Formation (e.g., Blinn Hill granodiorite, Lake St. George granite gneiss), it is believed to have originally
crystallized in Late Silurian time.
(2) The Edgecomb Gneiss of probable Late Silurian to Early Devonian age. This very distinctive rock type,
first recognized by Hatheway (1969), is a dark gray orthogneiss with distinctive large white feldspar augen.
This rock is found as sills within the Bucksport Formation near its western margin, but it has not been
observed to be in direct contact with rocks in adjacent tectonic belts. Although individual sills are not more
than about 75 meters wide, the presence of these rocks has been traced for over 10 kilometers along strike
(Hatheway, 1969). The Edgecomb Gneiss appears to represent strongly deformed (small-scale F2 folds are
common in the gneiss) and recrystallized dioritic intrusions in the Bucksport Formation and work is
currently in progress to determine its original crystallization age and subsequent deformational and
metamorphic history.
(3) Weakly foliated, Middle to Late Devonian granites, granitic pegmatites, and associated migmatites. As
discussed by Hussey and Berry (2002), these rock types are common in a belt extending from the southern
portions of the Phippsburg and Georgetown peninsulas, northward through Bath and Wiscasset, and
extending north to the Dresden Mills and Whitefield areas. The larger mappable bodies are generally
relatively narrow (< 1 km) and elongate in a north-south direction parallel to the dominant fabrics in the
surrounding country rocks, though the rocks themselves are not strongly foliated. The mappable bodies
and the smaller granites and pegmatites contain accessory muscovite and/or garnet ± tourmaline
characteristic of peraluminous compositions. Although radiometric ages are not available from these rocks,
their relationship to dated Late Devonian deformational and metamorphic events in the area (West et al.,
1993) implies a Middle to Late Devonian age of intrusion.
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Structural Geology
The nature and timing of structural events in the Wiscasset – Dresden Mills area of Maine is complex and we
have not attempted to tease out the details of what was undoubtedly a multi-phase history of deformation. The high
grade of metamorphism and associated extensive migmatization that is present over much of the area does not lend
itself well to working out structural complexities; lower grade rocks are present in adjacent regions and might be
better suited for this. Nonetheless, at least four distinct phases of deformation are suggested by previous work and
our observations.
Early thrust faulting and associated recumbent folding (D1 deformation). The earliest phase of deformation in
the region appears to have been associated with the thrusting of the Casco Bay Group over the Fredericton Trough
along the east-verging Boothbay thrust fault (Hussey, 1986). Rare recumbent folds in the Wiscasset area (e.g., Stop
3b) are probably associated with this phase of deformation and they have also been documented elsewhere in the
region (e.g., Small Point area, see Hussey, 2012; Eusden et al., this volume, and Boothbay area, see Hussey and
Berry, 2002, their Fig. 45). In the Boothbay area (Hussey and Marvinney, 2002) the Boothbay thrust does not
coincide with any structural or metamorphic discontinuities, and it has been deformed by subsequent folding
episodes. For these reasons, the juxtapositioning of the Casco Bay and Fredericton belts, and the associated
deformation, likely occurred during the earliest phases of Acadian deformation (i.e., Late Silurian time).
Upright isoclinal folding and associated steep foliation (D2 deformation). In general, compositional layering
and foliation are parallel to each other, and similarly parallel the axial surfaces of small-scale, north-northeast
trending, tight isoclinal folds. These features are interpreted to be related and are correlated with the regionally
extensive F2 folding event of Hussey (1988). This deformation is the most widespread in the region and is largely
responsible for the spatial distribution of the various rock units in the region. Given that structures associated with
this event are found in the 424 ± 2 Ma Blinn Hill granodiorite (and the Edgecomb Gneiss), it is believed this
deformational event is Early Devonian in age and marks the main phase of Acadian deformation in the region.
Dextral shear deformation (D3 deformation). Superimposed on structures associated with the D2 deformational
event, particularly in the northern part of the study area (near Dresden Mills), are structures consistent with dextral
shear deformation. These include structures distributed over larger areas such as asymmetric folds, asymmetric
boudinage, shear-band fabrics, as well as relatively localized zones of intense mylonitic deformation. The most
extensive of the more localized zones, the Dresden shear zone (Grover and West, 2014; West, in press), is associated
with the regionally extensive Norumbega fault system (Ludman and West, 1999). The Dresden shear zone is a
northeast trending zone up to 1.5 kilometers wide that is centered on the contact between rocks of the Nehumkeag
Pond and Cape Elizabeth formations, and affects the northwestern margin of the Blinn Hill plutonic complex. The
deformation within this zone is heterogeneously distributed, and includes zones of moderately intense shearing, to
zones of mylonite and ultramylonite. Steep foliations and sub-horizontal mineral lineations are common within the
high-strain zones, as are kinematic indicators consistent with dextral shear. Another area of focused dextral shear
can be found along the southeastern margin of the Cape Elizabeth Formation near its contacts with adjacent rocks of
the Passagassawakeag Gneiss and Fredericton belts.
Brittle faulting (D4 deformation). The last phase of significant deformation in the region is associated with two
late brittle faults. The Eastern River fault, mapped in the northwestern portion of the Wiscasset 7.5’ quadrangle
(West, in press) and adjacent Richmond 7.5’ quadrangle (West et al., 2010), appears to be a northeastern extension
of the Flying Point fault in the northwestern Casco Bay region. The fault is characterized by numerous structural
features consistent with post-metamorphic brittle deformation, including zones of cataclasite and fault breccia, zones
where foliation has been rotated to high angles with respect to the regional trend, steeply dipping small-scale faults
with slickensided surfaces, and zones of silicification and retrograde metamorphism. Dramatic thermochronologic
discontinuities to the southwest along the Flying Point fault suggest some aspects of this faulting is Mesozoic in age
(West et al., 1993; West and Roden-Tice, 2003). The Back River fault, first recognized by Hatheway (1969,
referred to as the Edgecomb fault), is located beneath the Sheepscot and Back River estuaries immediately east and
south of the village of Wiscasset. This fault is easily delineated on geologic maps on the basis of left separation of
formational contacts of up to 1.5 kilometers (Hatheway, 1969; Hussey, 1992; West, in press). Although the main
trace of this fault is beneath the Sheepscot and Back Rivers, similar to the Eastern River fault, exposures of small-
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scale brittle faults, contorted foliation orientations, silicified zones, and retrograde metamorphism can be found
locally along the shores of these rivers. Other small scale brittle faults with steeply plunging slickenlines can locally
be observed in other regions removed from these two more significant faults (e.g., Stop 5f).
Metamorphism
Although the metamorphism in the area of this field trip has not been studied in detail, all previous studies, and
observations by the authors, suggest the stratified rocks throughout the region have been subjected to upper
amphibolite facies metamorphic conditions (Hatheway, 1969; Hussey, 1992). Hussey and Berry (2002, p. 39) show
the entire area of this field trip being on the high-grade side of a migmatite front that coincides with the position of a
sillimanite + K-feldspar isograd. Mapping by the authors suggests some variability in the degree of migmitization in
rocks of the Cape Elizabeth Formation through the field area, but further study will be required to determine the
details of this variability. Although no aluminosilicate minerals other than sillimanite have been observed in the
field area, andalusite in pelitic rocks to the south (e.g., Dunn and Lang, 1988; Eusden et al., this volume) suggest all
of the metamorphism is the region is of the low pressure variety (i.e., Buchan style). 40Ar/39Ar hornblende ages
from this area are Late Devonian and indicate the time of cooling following the latest amphibolite facies
metamorphic event in the region (West et al., 1993).
SUMMARY OF THE TECTONIC HISTORY OF THE WISCASSET-DRESDEN AREA
The earliest recorded activity preserved in the bedrock underlying the Wiscasset-Dresden area is Middle
Ordovician volcanism and associated sedimentation preserved in the Falmouth-Brunswick sequence (i.e.,
Nehumkeag Pond Fm.). Hussey et al. (2010; and see figures 9 and 10 in Hussey, 2015) suggested this volcanic
activity was the result of the eastward subduction of oceanic lithosphere beneath a fragment of non-North American
crust (an isolated sliver of Ganderia) within an ocean basin east of Laurentia - referred to by these authors as the
Merribuckfred Basin. Subduction continued during the latter part of the Ordovician and eventual spreading behind
the FBCB arc led to the volcanism and sedimentation that is preserved in the Casco Bay Group. In the WiscassetDresden area, this is only represented by meta-sedimentary rocks of the Cape Elizabeth Formation which have been
interpreted to represent volcanogenic sedimentary rocks deposited in association with the arc volcanism (West et al.,
2004; Hussey et al., 2010). Additionally, during the latest Ordovician and into the Silurian, thick accumulations of
sediment derived from both Laurentian sources to the west (Central Maine basin sediments) and Ganderian sources
to the east (Merrimack and Fredericton basin sediments) were deposited and eventually buried the older arc
sequence. In the present field area these are represented by the Bucksport Formation of the Fredericton trough.
Beginning in Late Silurian time, the convergence of Laurentia and Ganderia led to the closing of the
Merribuckfred Basin, and widespread orogenesis associated with the Acadian orogeny began (Bradley et al., 2000;
Tucker et al., 2001). In the Wiscasset area, this began with the thrust faulting of the Casco Bay rocks over the
Fredericton belt along the Boothbay thrust (D1 above). Coincident with this thrusting, or soon thereafter (latest
Silurian to earliest Devonian time), intrusion of magma associated with the Blinn Hill plutonic complex, the Oak
Hill gneiss, and perhaps the Edgecomb Gneiss occurred in the recently juxtaposed Casco Bay and Fredericton belts.
This was followed in later Devonian time by abundant folding and fabric development associated with
compressional deformation (D2 above), as well as regional low pressure metamorphism, and granite intrusion. Later
in the Paleozoic, tectonic stresses became transpressional and ductile dextral shear features developed (D3 above) in
association with the regionally extensive Norumbega fault system (Dresden shear zone in this field area). Finally,
probably in Mesozoic time, significant brittle displacement along the Eastern River and Back River faults occurred
(D4 above).
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ROAD LOG
Meeting point: (UTM: 0443035 m E, 4869000 m N: NAD 27) The 8:30 am meeting point for the field trip will be
at the Shaws Supermarket located about 3 miles southwest of the village of Wiscasset (670 Bath Road, Wiscasset)
on the southeastern side of Rt. 1. We will convene in the northern corner of the parking lot for a brief overview of
the trip. Additionally, Stop #1 involves examining a small bedrock exposure at this location. Note all GPS
coordinates listed in this field guide are NAD 1927 datum.
Stop 1: OAK ISLAND GNEISS OF HUSSEY (1992)
(UTM: 0443035 m E, 4869000 m N in the Westport 7.5’ quadrangle).
The small low outcrop along the northern edge of the grocery store parking lot is an unmapped northern
extension of the Oak Island Gneiss of Hussey (1992). This belt of granitic gneiss within the Cape Elizabeth
Formation is found in a north-northeast trending belt that is at least 10 kilometers long and up to 650 meters wide.
The rocks exposed here are nearly vertically dipping, strongly foliated granitic gneisses with abundant less deformed
pegmatite sill. This unit most likely represents a strongly deformed and recrystallized granitic intrusion within the
Cape Elizabeth Formation. Although no radiometric ages are available from the Oak Island Gneiss, it is believed to
be Late Silurian in age based on similarities with dated deformed granitic rock bodies within the Cape Elizabeth
Formation further north along strike (e.g., Blinn Hill and Lake St. George plutons). Return to vehicles.
Mileage
0.0 Depart the Shaws grocery store parking lot and turn left onto Rt. 1 South.
0.3 Turn left onto Rt. 144 South.
1.3 Make a hard left turn and stay on Rt. 144 South.
2.2 Make a hard right and stay on Rt. 144 South.
3.1 Cross the Cowseagan Narrows Bridge over to Westport Island.
3.2 Turn left onto Lord Road.
3.8 Quick right and then quick left “zig-zag” and continue north on Lord Road. Do not take Ratcliffe Road.
4.3 Turn left onto Boat Yard Road and proceed to the end and park.
Stop 2: AMPHIBOLITE MEMBER IN THE CAPE ELIZABETH FORMATION.
(0446800 m E, 4870340 m N in the Westport 7.5’ quadrangle).
The shoreline exposures immediately to the left (south) of the boat launch reveal a thin (< 25 m) amphibolite
within the Cape Elizabeth Formation. Hussey (1992) has mapped this unit for nearly the entire length of the
Westport quadrangle where its map pattern outlines north-northeast trending, upright isoclinal folds (F2 folds). The
amphibolite exposed here contains a relatively simple hornblende + plagioclase mineralogy, but the unit is often
associated with coarse-grained calc-silicate rocks at other locations along strike. Although the protoliths of
amphibolites are often thought to be mafic igneous rocks, the association with calc-silicate rocks casts doubt on this
interpretation here (i.e., they could be metamorphosed impure carbonate rocks). Exposures north of the boat launch
are interlayered mica schists and impure quartzites of the Cape Elizabeth Formation. Relatively steep plunging folds
(F3) can be found deforming compositional layering and foliation. Return to vehicles and drive back to Lord Road.
4.5
4.9

Turn right onto Lord Road.
Quick right and then quick left “zig-zag” and continue south on Lord Road. Do not take Ratcliffe Road.
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Turn right onto Rt. 144 South and proceed north back to Rt. 1
Turn right onto Rt. 1 South.
Turn left onto Rt. 27 North and prepare to take an immediate left turn into parking lot.
Turn left into the back parking lot of the Wiscasset Municipal Building.

Stop 3a: UNMIGMATIZED CAPE ELIZABETH FORMATION
(0446220 m E, 4872500 m N in the Wiscasset 7.5’ quadrangle)
The outcrop in the back of the parking lot provides a representative exposure of unmigmatized, interlayered
schist and impure quartzites of the Cape Elizabeth Formation of the Casco Bay Group. Compositional layering and
foliation are roughly parallel and oriented approximately N15oE, 65oSE with prominent mineral lineations plunging
moderately to the southwest. Careful examination of some muscovite rich foliation surfaces reveals the presence of
small amounts of fibrolitic sillimanite. Walk the short distance out to Rt.1, turn right (southwest), and walk
approximately 100 meters along the sidewalk to a prominent road-cut exposure.
Stop 3b: RE-FOLDED FOLDS IN THE CAPE ELIZABETH FORMATION
(0446075 m E, 4872335 m N)
Careful examination of one of the prominent joint surfaces at this exposure reveals rare evidence of an earlier
episode of recumbent folding within rocks of the Cape Elizabeth Formation. Evidence for this generation of folding
in the Casco Bay Group (F1 folds of Hussey, 1988) is slightly more common in the Boothbay (Hussey and Berry,
2002), and Small Point areas (Hussey, 2012; Eusden et al., this volume) to the south. This generation of folds does
not appear to exert any significant control on the spatial distribution of map units in this area. Return to vehicles.
11.9
12.3
14.9
15.1

Exit parking lot towards the west (opposite the direction you entered) and turn right onto Churchhill St.
Turn left onto Willow Lane and proceed west.
Intersection with Lowell Town Road. Proceed straight across and continue on Willow Lane.
Pull off the right side of the road and park.

Stop 4: Migmatized Cape Elizabeth Formation.
(0442677 m E, 4875295 m N in the Wiscasset 7.5’ quadrangle)
The exposures of interest are found in pavement-like exposures approximately 50 meters up a logging
road/snowmobile trial leading into the woods from the eastern side of the road. These rocks are more typical of the
Cape Elizabeth Formation in this area as they are extensively migmatized and intruded by pegmatite dikes and sills.
Although the overall northeasterly strike and steep dip can be seen in this exposure, the smaller-scale swirly pattern
of layering within the exposure is a common feature within the extensive zone of migmatization that exists in the
corridor between Bath and Wiscasset.
Return to vehicles, turn around and proceed east back towards Wiscasset on Willow Lane.
15.4
18.0
18.0
18.1
18.1
18.4
19.6
19.9
20.8

Intersection with Lowell Town road, continue straight across on Willow Lane towards the east.
Turn left on Churchhill Street and prepare to immediately turn right.
Turn right onto unnamed road.
Intersection with Rt. 27. Turn right onto Rt. 27 south, and prepare to immediately turn left.
Turn left onto Hooper Street.
Turn left onto Federal Street/Rt. 218 North.
Turn right onto Old Sheepscot Road.
Turn right onto River Point Road. You will pass many large road-cuts, but ignore them, we will return!
Dead End at the Sheepscot River. Stop and Park.
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Stop 5 (overview): DETAILED TRAVERSE ACROSS PASSAGASSAWAKEAG, FREDERICTON, AND
CASCO BAY TERRANES.
(0448956 m E, 4873903 m N in the Wiscasset 7.5’ quadrangle)
The rocks exposed along the roads in this subdivision offer an unparalleled perpendicular to strike view of
several prominent rock units in the southeastern part of the Wiscasset quadrangle (Fig. 2). These include strongly
deformed migmatitic gneisses of the Passagassawakeag Gneiss, the Bucksport Formation of the Fredericton belt,
peculiar rocks of the Edgecomb Gneiss, and schistose rocks of the Cape Elizabeth Formation.
Evidence for all four phases of deformation outlined earlier can be seen at various points along the traverse.
These include: (D1) Interpreted overthrusting of older rocks of the Cape Elizabeth Formation and Passagassawakeag
Gneiss over younger rocks of the Bucksport Formation along the Boothbay thrust fault. This contact will be crossed
in two different places along this traverse as the structure here is basically a structural window through the older
rocks down into younger rocks in the lower plate. (D2) Shallow plunging, northeast-trending, tight, upright folds and
associated steeply dipping schistosity. (D3) Asymmetric fabrics associated with dextral shear deformation. (D4) Late
brittle faulting associated with the nearby Back River fault. The traverse will begin on the southeastern side of the
exposed section and proceed across strike to the northwest – exploring the various juxtaposed rock types along the
way, and allowing for discussions/speculations on their relationships to one another.
Stop 5a: PASSAGASSAWAKEAG GNEISS
(0448956 m E, 4873903 m N)
The outcrops exposed along the Sheepscot River and in the large blasted exposure at the end of the road are
strongly sheared migmatitic gneiss that are interpreted to represent the southern-most extent of the
Passagassawakeag Gneiss complex (originally defined by Bickel, 1976). Recent mapping in south-central Maine
has shown that this relatively narrow belt (< 5 km wide) of high-grade metamorphic rocks is continuous for almost
75 kilometers along strike – from this location to just south of Bangor (see earlier cited references). These rocks
here are dominated by highly sheared feldspathic gneisses and schists, occasional sillimanite-bearing schist
horizons, and boudinaged amphibolite. On freshly blasted surfaces, the migmatites are characterized by numerous
sheared alkali feldspar porphyroclasts within a dark biotite rich matrix. Additional expansive pavement outcrops
can be found up just up the hill on the inside of the hairpin turn.
Stop 5b: BOOTHBAY THRUST FAULT CONTACT BETWEEN THE PASSAGASSAWAKEAG GNEISS
AND BUCKSPORT FORMATION (EASTERN CONTACT) (0448960 m E, 4874045 m N)
An unfortunate covered interval approximately 25 meters wide obscures the contact between the
Passagassawakeag Gneiss (east side) and interlayered biotite and calc-silicate granofels of the Bucksport Formation
of the Fredericton trough (west side). This is the location of the Boothbay thrust fault with older rocks of the
Passagassawakeag Gneiss to the east being in overriding hanging wall, and younger rocks of the Bucksport
Formation being in the footwall. This early, presumably relatively flat-lying structure (D1), was subsequently
deformed by upright folding (D2) and thus the low-angle nature of the original thrust has been rotated to a near
vertical orientation. The Bucksport Formation contains interlayered biotite and calc-silicate granofels that, based on
correlations to the northeast along strike, are interpreted to represent metamorphosed calcareous turbidites that were
deposited in the Early Silurian (Ludman, 1991; Fyffe, 1995; Fyffe et al., 2011). Compositional layering and
foliation are essentially parallel in the Bucksport Formation here and careful examination reveals small-scale,
shallow-plunging, tight upright isoclinal folds.
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Figure 2. Detailed relationships associated with Stops 5a – 5l (see text for details). Geology after West (in press).
Stop 5c: BUCKSPORT FORMATION OF THE FREDERICTON BELT
(0448685 m E, 4874080 m N)
This long road cut affords additional opportunities to view interlayered biotite and calc-silicate granofels of the
Bucksport Formation of the Fredericton belt. These rocks correlate with Silurian turbidites of the Flume Ridge
Formation in the Fredericton Trough (Kingsclear Group) in eastern Maine and adjacent New Brunswick (Ludman,
1991; Fyffe, 1995; Fyffe et al., 2011). In these areas rocks of the Fredericton Trough were deformed prior to the
intrusion of latest Silurian plutons (West et al. 1992) and this phase of deformation (Salinic Orogeny) may have
been responsible for the formation of the Boothbay thrust fault.
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Stop 5d: EDGECOMB GNEISS
(0448405 m E, 4874146 m N)
The low blasted road cuts on both sides of the road expose the very distinctive rocks of the Edgecomb Gneiss.
These rocks, first described by Hatheway (1969), are found as relatively narrow (< 50 meters wide) sills within
Silurian rocks of the Bucksport Formation. Small exposures of these stratified rocks can be seen a few meters the
east of the main outcrop. The Edgecomb Gneiss is a dark gray porphyroblastic gneiss that contains distinctive light
colored layers rich in relatively large feldspar augen, and recrystallized quartz and feldspar.
Although the spatial distribution of sills of Edgecomb Gneiss have been previously mapped (Hatheway, 1969;
Hussey, 1992; West, in press), no detailed studies on this unique rock have been completed and thus little is known
about the nature or age of the protolith rocks (these studies are now in progress). A favored hypothesis is that the
Edgecomb Gneiss originated as porphyritic diorite intrusions into Silurian rocks of the Bucksport Formation and
they were then subsequently deformed and recrystallized by overprinting tectonic events. Evidence of these
overprinting events can be seen at this exposure in the form of shallow plunging, upright folds within the gneiss and
associated steep dipping, northeast striking foliation (D2 deformation). In some ways, both in terms of a possible
original porphyritic mafic igneous protolith found as narrow sills and the nature of overprinting deformation, rocks
of the Edgecomb Gneiss resemble rocks of the Lincoln syenite/sill (West et al., 2007; Marsh et al., 2009). Studies in
progress will test this hypothesis.
In addition to the Edgecomb Gneiss exposed here, note the presence of younger cross-cutting pegmatites on the
west side of the exposure, as well as several steeply dipping brittle faults with well-developed slickenlines on their
surfaces (examples of D4 brittle deformation likely related to faulting along the Back River fault less than a
kilometer to the southeast).
Stop 5e: BOOTHBAY THRUST FAULT CONTACT BETWEEN THE PASSAGASSAWAKEAG GNEISS
AND BUCKSPORT FORMATION (WESTERN CONTACT)
(0448275 m E, 4873983 m N)
This location marks the western fault contact (Boothbay thrust) between the Bucksport Formation (east side)
and Passagassawakeag Gneiss (west side). In essence, the traverse thus far has crossed into and out of a tectonic
window through older hanging wall rocks of the Passagassawakeag Gneiss and into younger rocks of the Bucksport
Formation in the footwall. A simple interpretation of the larger scale structure here is that the earlier relatively flatlying Boothbay thrust has been folded into a tight upright antiformal structure (D2) which has brought the younger
footwall rocks of the Bucksport Formation to the surface.
Stop 5f: EDGECOMB GNEISS SILL IN THE BUCKSPORT FORMATION
(0448260 m E, 4873820 m N)
The goal of the next several stops is to illustrate that deformed sills of the Edgecomb Gneiss are contained
entirely within the Bucksport Formation. Earlier maps (Hatheway, 1969; Hussey, 1992) have suggested that the
Edgecomb Gneiss is found directly on the contact between the Bucksport and Cape Elizabeth formations and is
intrusive into both units. More detailed mapping along the length of the Edgecomb Gneiss exposures have not
revealed any direct contacts with rocks of the Cape Elizabeth Formation or Passagassawakeag Gneiss and thus the
Edgecomb Gneiss does not “seal the contact” between these units. Additionally, the next several stops will also
illustrate at least two sills of the Edgecomb Gneiss of significant width (10s of meters) within the Bucksport
Formation. Of course these may represent the same sill repeated by folding, but nonetheless, two sills can be found
here and neither of these is in contact with rocks other than the Bucksport Formation. This particular exposure of
the Edgecomb Gneiss is continuous with the exposure seen at Stop 5d and represents the westernmost of the two
Edgecomb Gneiss sills.
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Stop 5g: BUCKSPORT FORMATION
(0448307 m E, 4873836 m N)
This outcrop of Bucksport Formation is located in between two sills of Edgecomb Gneiss.
Stop 5h: BUCKSPORT FORMATION
(0448337 m E, 4873907 m N)
This outcrop of Bucksport Formation is also located in between the two sills of Edgecomb Gneiss.
Stop 5i: BUCKSPORT FORMATION AND EDGECOMB GNEISS
(0448529 m E, 4873942 m N)
This exposure marks the contact between Bucksport Formation and the more easterly sill of Edgecomb Gneiss.
Additional exposures of Bucksport Formation can be found on the eastern side of this sill.
Stop 5j: BUCKSPORT FORMATION
(0448407 m E, 4874032 m N)
This outcrop of Bucksport Formation is located in between the two sills of Edgecomb Gneiss.
Stop 5k: EDGECOMB GNEISS
(0448361 m E, 4874058 m N)
This outcrop is continuous with the Edgecomb Gneiss sill (western) observed at Stops 5d and 5f.
Stop 5l: PASSAGASSAWAKEAG GNEISS – CAPE ELIZABETH FORMATION CONTACT
(0448241 m E, 4874339 m N)
Relationships on the western side of the Boothbay “thrust window” at this location are complicated by the
juxtapositioning of the Passagassawakeag Gneiss with rusty weathering pelitic schists that are interpreted to be
within the Cape Elizabeth Formation of the Casco Bay Group. The rocks to the east (i.e., back up the hill towards
the Fredericton belt and Edgecomb Gneiss) are feldspathic migmatitic gneisses with amphibolite boudins – similar
to the rocks observed at Stop 5a. The rocks to the west, however, are rusty-weathering, and much more pelitic
(garnet and sillimanite are abundant in places), and thus are included in the Cape Elizabeth Formation.
Additionally, dextral shear fabrics are much more common in these pelitic rocks (perhaps due to their weaker
rheology) and for this reason this contact is interpreted to have been the result of later strike-slip faulting/shearing.
Return to vehicles and return to Old Sheepscot Road via River Point Road.
21.6
21.9
22.1
23.0
24.2

Turn left onto Old Sheepscot Road and return to Rt. 218.
Turn left onto Rt. 218 South.
Turn right onto West Alna Road.
Turn left onto Fowle Hill Road.
Turn right onto Rt. 27 North

Mile 25.2: GEOMORPHOLOGY NOTE: Examination of Lidar imagery from this area (Fig. 3) reveals that the
straight stretch of Rt. 27 in the vicinity of Dorr and Gibbs roads crosses several De Geer moraines (Linden
and Möller, 2005) associated with the varying position of the subaquatic ice margin during Late Pleistocene
deglaciation. The close and regular spacing of these moraines suggests annual deposition, with each one
marking where the position of the ice margin stabilized during the winter months (not everyone agrees with
this simple interpretation). A combination of radiocarbon and cosmogenic nuclide geochronology across the
state of Maine suggests this occurred around 13,500 years ago (14C age) at this location (see the summary of
Maine deglaciation chronology in Davis et al., 2015).

177

B4-14

WEST AND CONDIT

Figure 3. Lidar image from an area along Rt. 27 between Wiscasset and Dresden. Note the relatively closely
spaced De Geer moraines that likely formed along progressively retreating aquatic ice margin contacts during
deglaciation approximately 13,000 years ago (see above).
27.2 Pull over to the right side (east) of Rt. 27 North opposite the long road-cut exposure.
Stop 6: BLINN HILL PLUTON (43766 m E, 4880973 m N in the Wiscasset 7.5’ quadrangle)
The long road-cut on the west side of the road exposes a variety of plutonic rock types associated with the Late
Silurian Blinn Hill plutonic complex. The most common rock type is a light gray, medium- to coarse-grained,
foliated, biotite ± hornblende granodiorite. Tucker et al. (2001) obtained a U-Pb zircon age of 424 ± 2 Ma which
they interpret to represent the original igneous crystallization age of this phase of the pluton. A strong penetrative
foliation and pervasive recrystallization textures observed in thin section indicate the granodioritic rocks have been
overprinted by regional deformation and metamorphism. Numerous unfoliated, light pink pegmatite dikes cross-cut
the foliated granitoid rocks and likely intruded after significant penetrative deformation.
A full suite of post-igneous crystallization radiometric cooling ages have been determined from various
minerals collected from this outcrop and provide insight into the uplift history of the region (40Ar/39Ar ages from
West et al., 1993; fission track and (U/Th/He) ages from West et al., 2008). The data indicate that the rocks in this
region have not been subjected to any significant Late Paleozoic thermal events and underwent relatively slow
cooling in response to uplift and erosion following high-grade metamorphism in Middle to Late Devonian time.
This is in striking contrast to rocks less than 15 kilometers to the southwest on the other side of the Flying
Point/Eastern River faults where muscovite, biotite, and K-feldspar 40Ar/39Ar cooling ages are approximately 50
million years younger (West et al., 1993). These dramatically contrasting thermal histories on opposite sides of
these faults suggest significant Mesozoic displacements along these structures.
Technique

Mineral

Age (Ma)

40

Muscovite
Biotite
K-feldspar
Apatite
Apatite

298 ± 4
288 ± 3
265 ± 4
129 ± 12
103 ± 6

39

Ar/ Ar
Ar/39Ar
40
Ar/39Ar
Fission Track
(U/Th)/He
40
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Return to vehicles and continue north on Rt. 27.
29.3
30.6
31.4
32.2
32.5
33.0

Turn right onto Blinn Hill Road
Road forks, take the left fork and continue north on Blinn Hill Road.
Low outcrops up the hill on the right side of the road are sheared Blinn Hill granodiorite.
Top of Blinn Hill. Spectacular views towards the west, however the hill is disappointingly devoid of outcrop.
Intersection with Palmer Hill Road, continue straight on Blinn Hill Road.
Intersection with Palmer Brook – located at the bottom of the hill where guardrails appear on both sides of the
road. Pull to the side of the road in a safe position and prepare to walk/bushwhack downstream (west) along
Palmer Brook. Note this is on PRIVITE PROPERTY, and permission should be secured prior to visiting.

Stop 7: NORUMBEGA FAULT SYSTEM HIGH STRAIN ZONE.
(traverse begins at 0445638 n E, 4887068 m N in the East Pittston 7.5’ quadrangle)
Be forewarned, although the gentle west-flowing Palmer Brook provides nearly a full kilometer of abundant
exposures along a perpendicular to strike traverse across a portion of the Norumbega fault system, parts of the
traverse require walking over slippery rocks and climbing over downed trees and it is not recommended during wet
conditions. Newberg (1986) first pointed out these excellent exposures (his Stop 7a) during a 1986 NEIGC field trip
through the area. All of the rocks encountered along this traverse are highly sheared and included within the
Dresden shear zone of the Norumbega fault system (Grover and West, 2014).
Stop 7a:
(0445125 m E, 4887110 m N)
The first outcrops encountered are mylonitized muscovite-bearing rocks that are derived from the Cape
Elizabeth Formation. Many strongly foliated and lineated blocks of this lithology can be found in the stream, as
well as outcrops in the stream and up the southern bank. All subsequent exposures encountered downstream are
mylonitized varieties of various Nehumkeag Pond Formation protoliths. These include feldspathic gneisses,
amphibolite, impure marble, and rusty weathering schist. Mylonitic foliations trend approximately N30oE, generally
dip steeply to the northwest, and often contain subhorizontal mineral lineations. Kinematic indicators can be
difficult to see in the fine-grained rocks, but oriented thin sections reveal consistent dextral shear kinematics.
Stop 7b: ULTRAMYLONITE ALONG A HIGH STRAIN ZONE ASSOCIATED WITH THE NORUMBEGA
FAULT SYSTEM.
(0445000 m E, 4887125 m N)
The extensive exposures at this location represent the most strongly deformed rocks along the traverse. These
rocks are extremely fine-grained (nearly aphanitic) and thin sections reveal sub-millimeter bands of thoroughly
recrystallized quartz, feldspar, and micaceous minerals. This appears to be the core of the shear zone, although
eventual diminishing exposures to the west of here prevent a thorough evaluation of any potential strain gradients to
the west. Turn around and slog your back up Palmer Brook and return to vehicles. Turn around and proceed
south on Blinn Hill Road.
33.5 Turn left onto Palmer Road (unpaved).
33.7 Pull over to the right and park. Proceed to a series of low outcrops in the ditch on the north side of the road.
Stop 8: STRONGLY SHEARED (MYLONITIC) GRANODIORITE OF THE BLINN HILL PLUTON.
(0446005 m E, 4886153 m N)
The low recently blasted outcrops in the right of way on the north side of the road are strongly sheared
(mylonitic) granodiorite of the Blinn Hill plutonic complex. These exposures are approximately 400 meters east of
the fault-bounded margin of the Blinn Hill plutonic complex (Grover and West, 2014). A strong northeast trending,
steeply dipping penetrative foliation in this rock is defined by the parallel alignment of all the minerals in the rock,
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including the large K-feldspar porphyroclasts that were inherited from the original granodiorite intrusion. In thin
section, the quartz is segregated into numerous mm thick bands that anastomose around the K-feldspar
porphyroclasts. Individual quartz grains within these bands are completely recrystallized into smaller (< 0.1 mm)
elongate grains. The margins of the large K-feldspar porphyroclasts show evidence of grain size reduction, but
ductile deformation of these rigid clasts is lacking. Return to vehicles and continue east on Palmer Hill Road.
35.5 Geomorphology Note: The gravel pits on the right (east) side of the road are in deposits associated with the
Palmer Hill Delta (Thompson, 2009a, b) – a glacial-marine delta that formed at the edge of the retreating ice
sheet when sea-level was higher. The contact between topset and foreset beds in these types of deltas mark
the position of sea level when the deltaic sediments were deposited. In deposits of the Palmer Hill Delta, the
position of that contact indicates that sea level was 288 feet higher than it is today (Thompson 2009a). A
combination of radiocarbon and cosmogenic nuclide geochronology suggests this occurred around 13,500
years ago (14C age) at this location (see the summary of Maine deglaciation chronology in Davis et al., 2015).
35.6 Note the small outcrop of extensively migmatized Cape Elizabeth Formation on the left side of the road.
35.6 Turn left onto Rt. 218 North.
36.8 Intersection with wide powerline right of way. Pull to the side and park.
Stop 9: LATE DEVONIAN MUSCOVITE GRANITE.
(0449635 m E, 4887632 m N parking area)
(0449690 m E, 4887861 m N, outcrop location: both in the East Pittston 7.5’ quadrangle)
Walk to the north along the powerline right of way and stay to the east (right) side to encounter the best
exposures. The low outcrops that begin approximately a hundred meters up the powerline right of way are
predominantly weakly foliated coarse-grained muscovite-rich granite. Locally there are also areas where stratified
rocks (Cape Elizabeth Fm.) can be seen within the granites and these rocks have orientations that are consistent with
regional trends. These muscovite-rich granite bodies occur in various sizes throughout the area and are generally
found proximal to areas where migmitization in the Cape Elizabeth Formation is extensive. Although undated, it is
believed these granite bodies are likely associated with high-grade metamorphism and thus are probably Middle to
Late Devonian in age. Return to vehicles, and if returning to Rt. 1 South (Wiscasset), turn around.
End of Field Trip
Return to Wiscasset via Rt. 218 South (~ 11 miles), then turn right onto Rt. 1 south to return to Bath (~ 12 miles).
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